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The asymmetric unit of the title compound, CigHnjCl^C^, 
contains two molecules, in which the dihedral angles between 
the benzene rings are 43.60 (12) and 58.65 (13)°. The 
hydrazine N atoms are twisted slightly out of the planes of 
the tolyl and methoxybenzene rings: the C— C— N— N and 
N-N-C-C torsion angles are 171.1 (2) and -174.4(2)°, 
respectively, for one molecule and —177.4 (2) and —170.6 (2)°, 
respectively, for the other. In the crystal, molecules are linked 
by N— H- ■ O and C— H- ■ O hydrogen bonds into chains 
propagating along the fo-axis direction. 

Related literature 

For related structures and background to the bioactivity of 
hydrazones, see: Chantrapromma et al. (2011); Fun et al. 
(2012); Abdel-Aziz & Mekawey (2009); Abdel-Aziz et al. 
(2010). For reference bond lengths, see: Allen et al. (1987). 



ju, = 2.08 mm 
T = 296 K 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T min = 0.338, r maI = 0.771 

Refinement 

R[F 2 > 2a(F 2 )} = 0.050 

wR(F 2 ) = 0.137 

5 = 0.92 

6634 reflections 

473 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



0.67 x 0.16 x 0.13 mm 



23827 measured reflections 
6634 independent reflections 
4034 reflections with / > 2cr(/) 
R<„, = 0.069 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/£W = 0.21 e A~ 3 

AA„i„ = -0.27 e A~ 3 



D-H 


■■■A 




D-H 


H.--A 


D-A 


D-H- - A 


N4A- 


-H1N1- ■ 


■Olfl 1 


0.86 (3) 


2.47 (3) 


3.309 (3) 


166 (3) 


N1B — 


H1N3- ■ 


■025" 


0.84 (3) 


2.44 (3) 


3.219 (3) 


155 (3) 


C9.4- 


H9AB- 


■OIB' 


0.96 


2.59 


3.289 (3) 


130 


C16B- 


-H16/1- 


■ OL4 


0.93 


2.49 


3.412 (3) 


170 



Symmetry codes: (i) x + 1, y, z; (ii) — X + \, y + |, — z + ^. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

HAA and HAG thank the Deanship of Scientific Research 
and the Research Center, College of Pharmacy, King Saud 
University. MH and HFK thank the Malaysian Government 
and Universiti Sains Malaysia for Research University Grant 
No. 1001/PFIZIK/811160. MH also thanks Universiti Sains 
Malaysia for a postdoctoral research fellowship. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6653). 




Experimental 

Crystal data 

C 1S H 19 C1N 4 0 2 
M, = 358.82 
Monoclinic, Fl^/n 
a = 10.8081 (6) A 
b = 17.6741 (12) A 



c = 18.8074 (13) A 
B = 101.292 (5)° 
V = 3523.1 (4) A 3 
Z = 8 

Cu Ka radiation 
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(1Z,2f)-N f -{2-Chloro-1-methyl-2-[2-(4-methylphenyl)hydrazin-1-ylidene]ethyl- 
idene}-4-methoxybenzohydrazide 

Hatem A. Abdel-Aziz, Hazem A. Ghabbour, Madhukar Hemamalini and Hoong-Kun Fun 

Comment 

As part of our ongoing research on the bioactivity of hydrazones, the title compound (I) was synthesized in order to study 
and compare its biological activity with other related compounds (Chantrapromma et ah, 2011; Fun et ah, 2012; Abdel- 
Aziz & Mekawey, 2009; Abdel-Aziz et ah, 2010). Herein we report the synthesis and crystal structure of (I). 

The asymmetric unit of the title compound consists of two crystallographically independent molecules, (A & B), as 
shown in Fig. 1. The bond lengths and angles of molecules A and B agree with each other and are within normal ranges 
for bond lengths (Allen et ah, 1987). The dihedral angles between terminal phenyl rings (CI A-C6A)/(C1 1 A-C16A) and 
(C1B-C6B)/(C11B-C16B) are 43.60 (12)° and 58.65 (13)° respectively. The hydrazine N atoms are twisted slightly out 
of the plane of the phenyl and carboxyphenyl rings, CI — Nl — N2 — C7 and N3 — N4 — C10 — Cll torsion angles are 
171.1 (2)° : -174.4 (2)° for molecule A and -177.4 (2)° : -170.6 (2)° for molecule B. 

In the crystal, (Fig. 2), the molecules are linked via intermolecular N — H-0 and C — FFO hydrogen bonds (Table 1), 
forming supramolecular chains along the fo-axis. 

Experimental 

Amixture of 4-methoxybenzohydrazide (1.66 g, 10 mmol) and 2(Z)-2-oxo-#'-p-tolylpropanehydrazonoyl chloride (2.11 
g, 10 mmol) in absolute ethanol (50 ml) was refluxed for 6 h. The concoction was then left to cool at room temperature. 
The formed solid was filtered off, washed with ethanol and recrystallized twice from EtOH to afford colourless blocks of 
the title compound. 

Refinement 

Atoms H1N1 and H1N2 were located from a difference Fourier map and refined freely [N — H = 0.83 (3)-0.86 (3) A]. 
The remaining H atoms were positioned geometrically [C — H = 0.93 or 0.96 A] and were refined using a riding model, 
with t/ iso (H) = 1.2 or 1. 5 £/ eq (C). A rotating group model was applied to the methyl groups 

Computing details 

Data collection: APEX2 (Broker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bruker, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 1 

The asymmetric unit of the title compound, showing 30% probability displacement ellipsoids. The C — H---0 hydrogen 
bond is shown by a dashed line. 




Figure 2 

The crystal packing of the title compound (I). 
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(1Z,2f)-iV'-{2-chloro-1-methyl-2-[2-(4- methylphenyl)hydrazin-1-ylidene]ethylidene}-4-methoxybenzohydrazide 



Crystal data 

C 18 H 19 C1N 4 0 2 
M r = 358.82 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 10.8081 (6) A 

17.6741 (12) A 
c= 18.8074 (13) A 
,0= 101.292 (5)° 
V= 3523.1 (4) A 3 
Z=8 

.Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
r mm = 0.338, T m = 0.771 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[P > 2a(F 2 )] = 0.050 

wRiF 1 )^ 0.137 

5=0.92 

6634 reflections 

473 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 1504 

D x = 1.353 Mgm" 3 

Cu Ka radiation, I = 1.54178 A 

Cell parameters from 682 reflections 

(9 = 3.5-50.1° 

H = 2.08 mm" 1 

T=296K 

Block, colourless 

0.67 x 0.16 x 0.13 mm 



23827 measured reflections 
6634 independent reflections 
4034 reflections with I> 2a(I) 
R mt = 0.069 

ftnax = 70.8°, 0 m i n = 3.5° 

A = -ll->12 
k=-20-*2\ 
/ = -22^22 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0723P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 
(A/a) max < 0.001 
Ap max = 0.21 e A" 3 
Ap mm = -0.27 e A" 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2<r(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



u *iu 



CllA 

OlA 
02A 
N1A 



0.58879 (6) 
0.59702 (17) 
0.93683 (19) 
0.7147 (2) 



0.16734 (5) 
0.04472 (13) 
-0.13626(13) 
0.17038 (14) 



0.05740 (4) 
0.26901 (10) 
0.52739 (11) 
-0.06169 (12) 



0.0709 (2) 
0.0697 (6) 
0.0733 (6) 
0.0574 (6) 
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0.0486 (6) 




z~< 1 in 

C12b 


A 1 A 1 /I /1\ 

0.1914 (2) 


A A AO A A /I 7\ 

—0.09340 (17) 


a ~i zta 11 /n\ 

0.36911 (13) 


0.0574 (7) 




TT1 IT) 

Hlzb 


A 1 ACA 

0.1050 


A AAO ~i 

-0.0983 


A 1 C 1 A 

0.3519 


A AzTA* 

0.069* 




C13b 


A 1/1 CO /OA 

0.Z45V (z) 


a 1 a a A/i / 1 
—0.13004 (1 /) 


0.431oz (14) 


0.05 /6 ( /) 




TT1 T » 

H13A 


A 1 AZ"A 

0.1969 


A 1 CAA 

-0.1599 


A A C / t\ 

0.4560 


A Az'AA 

0.069* 




L14b 


0.3738 (2) 


a 1 n c /i / 1 c\ 

—0.12254 (15) 


A A COI A /1 T\ 

0.45834 (13) 


0.0492 (6) 




L15B 


A A A £ A /1\ 

0.4464 (2) 


A AOAAA /1 "7\ 

-0.08009 (17) 


A /ITAtO /1 A\ 

0.42068 (14) 


A AC O 1 /"7\ 

0.0581 (7) 




T T 1 C A 

H15A 


A OTA 

0.5330 


A AT C A 

-0.0759 


0.4377 


A ATA* 

0.070* 




C16B 


A ")AAA /1\ 

0.3900 (2) 


A A/ITf A /1T\ 

-0.04350 (17) 


a ini o /1 /i\ 

0.35718 (14) 


A ACz'O /T\ 

0.0568 (7) 




T T 1 ZT A 

H16A 


A yjl AO 

0.4392 


A A 1 A n 

—0.0147 


a niA 

0.3320 


A AzTO * 

0.068* 




L17B 


A CCAC /"> \ 

0.5505 (3) 


A 1 CT) /1\ 

-0.1523 (2) 


0.55176 (16) 


A ATO/I /A\ 

0.0784 (9) 




Tin * 

H17A 


0.5692 


A 1 HT) 

-0.1773 


A C A*7A 

0.5979 


A 1 1 O * 

0.118* 




T-T1 7R 

Jll ID 


0 ^7^4 
VJ.Jf j4 




U.DJ 1 o 


n 1 1 s* 




H17C 


0.5973 


-0.1757 


0.5193 


0.118* 




C18B 


0.4217(3) 


0.2380 (2) 


-0.30722 (15) 


0.0816(10) 




H18D 


0.4558 


0.2882 


-0.3070 


0.122* 




H18E 


0.3532 


0.2325 


-0.3479 


0.122* 




H18F 


0.4863 


0.2017 


-0.3109 


0.122* 




Atomic displacement parameters (A 2 ) 






IP U 33 






IP 


C11A 


0.0695 (4) 


0.0784(5) 0.0718 (5) 


0.0242 (4) 


0.0307 (3) 


0.0255 (4) 


01A 


0.0578 (11) 


0.0935 (16) 0.0601 (12) 


0.0181 (10) 


0.0175 (8) 


0.0240(11) 


02A 


0.0848 (13) 


0.0767 (15) 0.0551 (12) 


0.0137(11) 


0.0054 (9) 


0.0151 (11) 


N1A 


0.0499(11) 


0.0721 (17) 0.0515 (13) 


0.0102(11) 


0.0131 (9) 


0.0200(11) 


N2A 


0.0478 (10) 


0.0576 (13) 0.0422 (11) 


0.0008 (9) 


0.0068 (8) 


0.0061 (10) 


N3A 


0.0555 (11) 


0.0506 (13) 0.0446 (12) 


0.0016(10) 


0.0079 (9) 


0.0083 (10) 


N4A 


0.0516(12) 


0.0569 (14) 0.0430 (12) 


0.0031 (10) 


0.0091 (9) 


0.0081 (10) 


CIA 


0.0472 (12) 


0.0531 (15) 0.0433 (13) 


-0.0045 (11) 


0.0056 (9) 


0.0046(11) 


C2A 


0.0588 (14) 


0.0521 (15) 0.0471 (14) 


0.0058 (12) 


0.0099(11) 


0.0087 (12) 


C3A 


0.0561 (13) 


0.0606 (17) 0.0509 (15) 


0.0065 (12) 


0.0137(11) 


0.0020 (13) 


C4A 


0.0555 (13) 


0.0576 (16) 0.0407 (14) 


-0.0070(12) 


0.0083 (10) 


-0.0016(12) 
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p < c A 

C5A 


P\ AC/1 O 

0.0348 


(13) 


(\ AC QQ /I TA 

0.0388 (1 /) 


A f\A Z C, 

0.0433 


( 1 A\ 

(14) 


A AA 11/1 OA 

— 0.0015 (1ZJ 


A AA1 O 
U.VUIZ 


/ 1 AA 

(10) 


A AAOQ 

0.0088 


/1 OA 

(12) 


Co A 


0.045 / 


/1 OA 

(12) 


A C\£. A A / 1 OA 

0.0640 (1 /) 


A A A A 1 

o.o4yi 


(15) 


A AAA1 ( 1 OA 

— O.OOOz (Iz) 


A AAiCA 

0.0069 


/1 AA 

(10) 


A A AO 1 

0.00/1 


/1 1 A 

(13) 


C / A 


0.04 lb 


/1 OA 

(12) 


A A /I A 1 / 1 C A 

0.04V1 (15) 


A A A HC\ 

0.046v 


A\ 

(14) 


A A A A A ( 1 A\ 

—0.0040 (10) 


A AAO"7 

0.00b / 


/1 AA 

(10) 


A AAOC. 

0.0025 


/1 1 A 

(11) 


C8A 


0.0450 


/1 1 A 

(H) 


A ACAO PI CA 

0.0305 (13; 


0.0453 


M /1\ 

(14) 


A AA/1 A /1 AA 

0.0040 (10) 


A AAAC 

0.006a 


/OA 


A AAAO 

0.0008 


/1 1 A 

(ll) 


p n A 

CyA 


Pi (\CA A 

0.0344 


/1 /I A 

(14) 


c\ apqi /i oa 
0.0682 (iyj 


a r\A "7A 

0.04 fy 


(15) 


A A1 11 

0.01 1 1(15) 


A AAQ C 

0.0085 


/1 1 A 

(11) 


A AAOI 

o.ooy5 


/1 1A 

(13) 


PI A A 

C10A 


0.0528 


/1 A A 

(14) 


a acca /1 aa 
0.0556 (16) 


A f\A H C 

0.0465 


/1 CA 

(15) 


A AA1 C /1 OA 

—0.0035 (Iz) 


A A 1 1 A 
0.0119 


(A AA 

(10) 


A AA*7*7 
0.00/ / 


/1 OA 

(12) 


CI 1A 


0.04ov 


/1 OA 

(12) 


A AfO/l P 1 CA 

0.0524 (15) 


A A/1 CO 

0.0459 


{ \ A\ 

(14) 


A AAl 1 / 1 1 A 

—0.0033 (11) 


A A1 AG 
0.0109 


/1 AA 

(10) 


A AA1 O 

0.0038 


/1 OA 

(12) 


C12A 


A flf Of 

0.0585 


/1 A A 

(14) 


A A/CAO /1 OA 

0.0602 (1 /) 


A AC 1 T 
0.05 1 / 


(16) 


A AAOA /1 OA 

o.oo8y (iz) 


0.0137 


(11) 


A AA/1 O 

0.0048 


/1 1 A 

(13) 


pn a 

C15A 


A flPP7 

0.060 / 


(16) 


A A/TC 1 PI OA 

0.0631 (iy) 


a r\A cn 
0.043 / 


(15) 


A AA1 /I 1\ 

0.0056 (15) 


0.0111 


;i2) 


A AA1 1 

0.001 1 


(13) 


C14A 


A AC CI 

0.0553 


/ 1 OA 

(13) 


A AC AT / 1 H\ 

0.0592 (17) 


A f\AHC 

0.0475 


^ 1 C\ 

(15) 


A AAO A / 1 OA 

-0.0024 (12) 


0.0047 


(10) 


A A 1 T A 

0.0120 


/1 OA 

(13) 


P 1 C A 

C15A 


A APT 1 O 

0.0618 


/1 CA 

(15) 


0.0535 (16) 


0.0625 


(17) 


A AATO /1 -i\ 

0.0078 (13) 


0.0166 


(12) 


A aac/: 

0.0056 


( \> A \ 

(14) 


C16A 


A A/TOQ 

0.0628 


<\ CA 

(15) 


0.05 /o (1 /) 


A ACAO 

0.050z 


(A c\ 

(15) 


A AA n / 1 1 A 

0.0012 (13) 


0.0168 


(11) 


A AAO/C 

0.0026 


pi T\ 

(13) 


P17A 

CI /A 


0.0810 


/1 oa 
(19) 


A AGO / , 2\ 
0.095 (5 ) 


0.050v 


(17) 


A f\ \ 1£. /10A 

—0.0136 (18) 


-0.0027 (13) 


A A1 C2 

0.0153 


/ 1 OA 

(18) 


PIOA 

C18A 


0.0 /45 


/1 OA 

(17) 


0.0/5 (2) 


A A/I A 1 

o.o4yi 


(16) 


A AAOA /1 CA 

— o.oozy (15) 


Ci 01 1A 


(13) 


A A 1 AA 
0.0100 


/1 A\ 

(14) 


CI lb 


A AT 1 O 

0.0 /Is 


//1A 

(4) 


0.0 /o5 (5) 


0.0656 


(A \ 

(4) 


A AO 1 C f A A 

0.0235 (4) 


U.UjUI 




A AO A A 

0.0240 


(A A 

(4) 


PA 1 O 

Ulb 


A AO /I 

0. 03.34 


/I 1 \ 

(11) 


0.0966 (1 /) 


A ACT? 

0.05Z3 


(11) 


A AAjCO /1 AA 

0.0068 (10) 


U.WWo 1 


V s ) 


A AO 1 O 

0.0212 


/1 1 A 

(11) 


Ann 
U2b 


A A/TC 1 

0.065 1 


/1 a a 
(10) 


0.0595 (iz) 


r\ (\a aa 

o.o4yo 


(A A\ 

(10) 


A AA 1 /I A^IA 

—0.0014 (y) 


A AAAA 


(o) 


A A 1 1 C 

0.0135 


/OA 

(9) 


XT1 D 

JN lb 


A AAAO 

0.0602 


/1 O.A 

(13) 


0.0623 (15) 


A A/I OO 

0.0488 


(13) 


A A1 in /11A 

0.013y (11) 


U.U1 00 


(10) 


A A 1 A A 

0.0140 


/1 1 A 

(11) 


XTOTi 

JN2b 


0.0524 


/1 A A 

(10) 


0.052 / (13) 


A A/I A1 

0.0403 


(11) 


A AAA 1 /AA 

o.oooi (y) 


A AAAA 
U.UUOO 


(°) 


0.0068 


(10) 


JN5b 


a a^oi 
0.05 /5 


/"I 1 A 

(11) 


0.056s (14) 


A A/1 1 Q 

0.0418 


P 1 1 \ 

(11) 


A AA01 /1 AA 
0.0025 (10) 


0.0078 


(9) 


0.0102 


(10) 


XT /ID 

JN4b 


A AC/T/1 
0.0304 


/1 9.A 

(13) 


0.0655 (15) 


A A/I A 1 

0.044Z 


/■1 TA 

(12) 


A A AT A /1 1 A 

0.00 /0 (1 1) 


0.0102 


(9) 


0.0125 


(11) 


pin 

Clb 


A AKO 

0.0455 


/1 OA 

(12) 


0.05 /5 (16) 


A A/I 1 1 

0.041Z 


/1 ^A 

(13) 


A AAAA /1 1 A 

— o.oooy (ii) 


0.0073 


(9) 


0.0064 


(12) 


Pin 

C2b 


A AC C O 

0.0558 


P 1 O A 

(13) 


0.0615 (17) 


A A /I *7C 

0.0475 


/1 C\ 

(15) 


A AAC*7 /I OA 

0.0057 (12) 


0.0083 


(11) 


0.0111 


;i3) 


pin 

C3b 


A AC 1 

0.0536 


/1 O.A 

(13) 


A AT n H A\ 
0.0 / 12 (19) 


A AOI 

0.055Z 


(16) 


A AAC A / 1 \ 

0.0059 (15) 


0.0142 


(11) 


-0.0004 (14) 


P A D 

C4b 


a a^.ai 
0.0501 


/1 1\ 

(13) 


A ATC /o^ 
0.0/5 (2) 


A A/1 /1 1 

0.0443 


/1\ 

(14) 


A AA£G /1 1\ 

—0.0069 (13) 


0.0098 


(10) 


0.0067 


(13) 


pen 

C5b 


A A/TOO 

0.0628 


/1 C\ 

(15) 


AA/TA1 /10\ 

0.0601 (18) 


A AC 1 1 

0.0531 


(16) 


A AAOA / 1 ") \ 

—0.0020 (13) 


0.0127 


(12) 


0.0158 


(13) 


p • p r> 
Cob 


A A/T 1 /I 
0.0614 


/1 CA 

(15) 


0.0561 (1 /) 


A AC A C 

0.0545 


(16) 


A AA"5 A / 1 0\ 

0.0039 (12) 


0.0164 


(12) 


0.0081 


(13) 


C /b 


A (\A C O 

0.0458 


/1 OA 

(12) 


a A/iGG ^^ z\ 
0.0499 (15) 


A A/1 /I 1 

U.U441 


(13) 


A AA1 A i\ A 1 * 
0.0010 (10) 


0.0073 


(10) 


0.0026 


(11) 


POD 

Cob 


a nz 1 o 
0.05 12 


(12) 


A C\AH A /"1 A\ 

0.04 /4 (14) 


A A/1 1 G 

0.0419 


(13) 


A AAC A f\\\ 

—0.0050 (11) 


0.0033 


(10) 


0.0006 


(11) 


p An 

C9B 


A ACAA 

0.0599 


(14) 


A (\H AO / 1 T\ 

0.0603 (17) 


A A A £ A 

0.0460 


/1 C\ 

(15) 


AAA/1/1 i1 1\ 

0.0044 (12) 


0.0097 


(11) 


0.0064 


(13) 


C10B 


A OCT] 

0.05 15 


/1 CA 

(15) 


0.0569 (16) 


A A A 

0.0420 


/ 1 A \ 

(14) 


A AA 1/1 /II 1 ! 

—0.0014 (12) 


0.0120 


(10) 


0.0016 


(12) 


pi in 

CI Id 


f\(1fK 

0.0515 


/1 OA 

(13) 


0.05J1 (15) 


A A /I AC 

0.0405 


(13) 


A A A0 1 i 1 1 A 

—0.0023 (11) 


0.0074 


(10) 


0.0058 


(11) 


mo 
d2rs 


A r\A H £ 
0.04 /O 


/1 9.A 

(13) 


a m 1 1 /1 g\ 
0.0 /ll (19) 


0.0523 


(15) 


A AA£C / 1 0\ 

—0.006B (12) 


0.0068 


(10) 


0.0112 


(14) 




0 0561 




U.UU4 1 1 lOJ 


0.0525 


(16) 


—0 0101 (\ X\ 

W.U1W1 I 1 J 1 


0.0103 


(11) 


0.0147 


(13) 


C14B 


0.0569 


(13) 


0.0458 (14) 


0.0439 


(14) 


0.0028 (11) 


0.0074 


(10) 


0.0045 


(11) 


C15B 


0.0459 


(12) 


0.0696 (19) 


0.0566 


(16) 


-0.0009 (12) 


0.0044 


(10) 


0.0108 


(14) 


C16B 


0.0523 


(13) 


0.0661 (18) 


0.0526 


(15) 


-0.0048 (12) 


0.0118 


(11) 


0.0141 


(13) 


C17B 


0.0720 


(17) 


0.082 (2) 


0.070 (2) 


-0.0016(16) 


-0.0129 (14) 


0.0232 


(18) 


C18B 


0.0762 


(19) 


0.116(3) 


0.0565 (18) 


0.0018 (19) 


0.0232 (14) 


0.0198 


(19) 



Geometric parameters (A, °) 



C11A — C7A 


1.745 (2) 


CUB— C7B 


1.740 (2) 


01 A— CI OA 


1.216(3) 


01B— C10B 


1.216(3) 


02A— C14A 


1.360 (3) 


02B— C14B 


1.368 (3) 


02A— C17A 


1.426 (3) 


02B— C17B 


1.418 (3) 


N1A — N2A 


1.338 (3) 


NIB— N2B 


1.336 (3) 


N1A— CIA 


1.405 (3) 


NIB— C1B 


1.412(3) 


N1A— H1N2 


0.83 (3) 


NIB— H1N3 


0.83 (3) 


N2A— C7A 


1.279 (3) 


N2B— C7B 


1.285 (3) 
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XTO A P O A 

N3A — Co A 


1 IOC /O \ 

1.285 (3) 


XTOn POT) 

Nib — C8B 


1 o oo /o \ 

1.283 (3) 


XTO A XT/1 A 

N3A — N4A 


1 no /o\ 

1.373 (3) 


XTOn XT ATI 

JN3B — N4B 


1 /o\ 

1.379 (3) 


XT A A P 1 n A 

N4A — CI OA 


1 o no /o \ 

1.378 (3) 


XT/IT) ni nn 

N4B — CI 0B 


1.365 (3) 


XT A A TT 1 XT 1 

N4A — H1JN 1 


n ot: /o\ 

0.86 (3) 


XT ATi TT 1 XT/1 

N4B — H1N4 


n o a /o \ 

0.84 (3) 


CIA — C2A 


1 o an /o \ 

1.379 (3) 


P 1 n POT) 

CIB — C2B 


1 o *7n /"o \ 

1.379 (3) 


pi a n/ a 

CIA — Co A 


1 o an /o \ 

1.379 (3) 


P 1 T> PZ^T) 

CIB — C6B 


1 o *7n / A \ 

1.379 (4) 


/~<0 A f ~> A 

C2A — C3A 


1.392 (3) 


POT) POT) 

C2B — C3B 


1 T AA /T\ 

1.390 (3) 


p ~\ a TTO A A 

CzA — HzAA 


0.9300 


POT) TTOT) A 

C2B — H2BA 


n no nn 

0.9300 


p O A P ,1 A 

C3A — C4A 


1.391 (4) 


POT) P /I T) 

C3B — C4B 


1 O OzT / /I \ 

1.386 (4) 


• OA T TO A A 

C3A — H3AA 


n C\ O AA 

0.9300 


/T)ri TTOT) A 

C3B — H3BA 


n no nn 

0.9300 


P ,4 A P C A 

C4A — C5A 


1 TA1 / /I \ 

1.391 (4) 


P /I T) P CT) 

C4B — C5B 


1 o oo /■ /I \ 

1.383 (4) 


< /I A P 1 O A 

C4 A — C 1 oA 


1 cin /o \ 

1.510 (3) 


P /I T) P 1 OT) 

C4B — C 1 8B 


1 C 1 O /"O \ 

1.513 (3) 


PC A P £ A 

C5A — C6A 


1 T01 /O \ 

1.381 (3) 


PCT) P/Tn 

C5B — C6B 


1 O OzT /o \ 

1.386 (3) 


/- • r - A TTC A A 

C5A — H5AA 


0.9300 


/"'CT) TTCT) A 

C5B — H5BA 


n no nn 

0.9300 


C6A — H6AA 


n no nn 

0.9300 


f ^ /~ r> TT/"T) A 

C6B — H6BA 


n no nn 

0.9300 


Pa A PO A 

C7A — C8A 


1.466 (3) 


P*7T) POT) 

C7B — C8B 


1.463 (3) 


Co A C9A 


1.496 (3) 


/ ■ <j i ) / 'nil 
C8B — C9B 


1.502 (3) 


/~"A a Tin a a 

C9A — H9AA 


A A/TAA 

0.9600 


C9B — H9BA 


0.9600 


f ' r\ \ Tin A n 

C9A — H9AB 


0.9600 


C9B — H9BB 


0.9600 


C9A — H9AC 


0.9600 


C9B — H9BC 


0.9600 


C 1 OA — C 1 1 A 


1.48 / (3) 


p i nn pi in 

CI 0B — CI IB 


1 /ino /o\ 
1.493 (3) 


P 1 1 A /- A 

C11A — C16A 


1 101 / A \ 

1.381 (4) 


CUB — C16B 


1 no /o \ 

1.378 (3) 


f~< 1 1 A f ^ 1 O A 

C11A — C12A 


1 Ifll /O \ 

1.391 (3) 


CUB — C12B 


1 O O Z' /o \ 

1.386 (3) 


P 1 O A PITA 

C12A — C13A 


1 T01 /O \ 

1.381 (3) 


PIOT) PIOT) 

C12B — C13B 


1 o *7n /o \ 

1.370 (3) 


P 1 O A TT11 A 

C12A — H12A 


A m AA 

0.9300 


P 1 OT) TT 1 OT) 

C12B — H12B 


A A-> AA 

0.9300 


/"i 1 O A /" < 1 /I A 

C13A — C14A 


1.377 (4) 


C13B — C14B 


1 o o o /o \ 

1.382 (3) 


f ' 1 O A T T 1 1 n 

C13A — H13B 


n no nn 

0.9300 


f -1 r> T T 1 O A 

C13B — HI 3 A 


n no nn 

0.9300 


pi /I » PICA 

C14A — C15A 


1 o nn //i \ 

1.390 (4) 


pi pi en 

C14B — C15B 


1 O *70 /O \ 

1.378 (3) 


PICA pi£ A 

C15A — C16A 


1.378 (4) 


p 1 cn p 1 /: n 

C15B — C16B 


1 •"> A A /T\ 

1.390 (3) 


f ' 1 C A T T 1 f Tl 

C15A — H15B 


n no nn 

0.9300 


z^ 1 1 cn TT1 C A 

C15B — HI 5 A 


n no nn 

0.9300 


/~1 1 £ A TT1 /" I~"> 

C16A — H16B 


n no nn 

0.9300 


Z" 1 1 /"n TT1 A 

C16B — H16A 


n no nn 

0.9300 


C17A— H17D 


0.9600 


C17B— H17A 


0.9600 


C17A— H17E 


0.9600 


C17B— H17B 


0.9600 


f • 1 T A T T 1 ~7 V 

C17A — H17F 


0.9600 


C17B — H17C 


0.9600 


P10A TTIOA 

C18A — H18A 


n n/rnn 

0.9600 


p 1 on TT10T\ 

C18B — H18D 


n nzrnn 

0.9600 


P 1 O A T T 1 on 

C18A — H18B 


A A/TAA 

0.9600 


P 1 On TT 1 OT? 

C18B — HI 8b 


0.9600 


P 1 O A T T 1 OP 

C18A — H18C 


0.9600 


p 1 on TT 1 OT? 

C18B — H18r 


0.9600 


P 1 A A /~\0 a /" ' 1 T A 

C 1 4 A — 02 A — C 1 7 A 


1 1 "7 n /o\ 

117.0 (2) 


C 1 4B — 02B — C 1 7B 


1 1 T O /ON 

117.8 (2) 


XT'"* A XT 1 A /~"< 1 A 

N2A — N 1A — CIA 


1 o 1 a n\ 

121.4 (2) 


\nr) XT1 T) f ' I T> 

JN 2B — N 1 B — C 1 B 


1 on o /o\ 

120.3 (2) 


XT^ A XT1 A TT1XT1 

N2A — N 1 A — H1N2 


111 ,1 / 1 o\ 

121.4 (18) 


\nn \tit) TT1XT") 

N2B — N IB — H1N3 


1 1 o n /in' 

118.0 (19 


1 A XT 1 A TTi\n 

CIA — N 1A — H1N2 


116.4 (18) 


CIB — NIB — H1JN3 


1 o 1 c / 1 n 

121.5 (19 


r~*n A XTO A XT 1 A 

C7A — N2A — N 1 A 


1 1 O A /OA 

118.9 (2) 


/"'TT"} \T>n XT1TJ 

C7B — N2B — N IB 


i 1 r\ a /o\ 

119.4 (2) 


/""O A XT'} A XT/1 A 

Co A — JN3A — JN4A 


11 / .8 (2) 


r ' <JYi XT-IT) XT-ID 

C8B — N3B — JN4B 


115.9 (2) 


N3A — N4A — CI OA 


117.0(2) 


C10B— N4B— N3B 


118.6(2) 


N3A — N4A — H1N1 


125 (2) 


C10B— N4B— H1N4 


119.8 (is; 


CI OA — N4A — H1N1 


115.1 (19) 


N3B— N4B— H1N4 


121.0(19 


C2A— CIA— C6A 


119.9(2) 


C2B— CIB— C6B 


119.9(2) 


C2A— CIA— N1A 


122.5 (2) 


C2B— CIB— NIB 


122.1 (2) 
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p A /"• 1 A XT1 A 

CoA — CIA — JN1A 


in/ /ox 

117.6 (2) 


CIA — C2A — C3A 


1 1 A A /I \ 

119.0 (2) 


/"* 1 A -) A T TO A A 

C 1 A — C2 A — Hz AA 


120.5 


C3A — CzA — Hz A A 


120.5 


p A a /"• ") A /"^l A 

C4A — C3A — CzA 


121.9 (2) 


p A a p o a Tn A A 

C4A — C3A — H3AA 


1 1 a a 

119.0 


p ~\ a r^"i A Til A A 

C2A — C3A — H3AA 


1 1 A A 

1 19.0 


PC A /"* /l a A 

C5A — C4A — C3A 


117.4 (2) 


A /~i /I A no A 

C5A — C4A — C 1 8A 


120.4 (2) 


C3 A — C4A — C 1 8 A 


122.1 (2) 


C6A — C5A — C4A 


111 A /1\ 

121.0 (2) 


p /_ a C A TTC A A 

Co A — C5A — H5AA 


1 1 A C 

119.5 


f • A A /"<c. A Tjr A A 

C4A — C5A — HdAA 


119.3 


CIA — CoA — C5A 


120.6 (2) 


p i a /" ■• / a TI/' A A 

CIA — C6A — H6AA 


1 1 A 1 

119.7 


p r a /_ a TT^ A A 

C5A — CoA — HoAA 


1 1 A *7 

119.7 


XT1 A (^"1 A Z" 1 O A 

JNzA — C / A — CoA 


lzz.0 (z) 


\Ti a /T7 A A < 1 1 A 

N2A — C7A — CllA 


1 1 A A 

120.9 (2) 


CoA — C7A — CllA 


117.15 (16) 


XT') A /"'O A /~^'7 A 

N3A — CoA — C7A 


114.6 (2) 


XT'? A /""O A /~T» A 

N3A — CoA — C9A 


126.6 (2) 


p -7 a /"< O A /" • /A a 

C7A — C8A — C9A 


1 1 O O 

118.8 (2) 


/~~~\ o a /" < A a I TA a A 

C8A — C9A — H9AA 


109.5 


p o a /"^A A T I(\ a D 

CoA — C9A — H9AB 


1 AA C 

109.5 


t Tn A A /Tl A T TA \ D 

H9AA — C9A — H9AB 


109.5 


C8A — C9A — H9AC 


109.5 


TTA A A /"<A A I TA A f ^ 

H9AA — C9A — H9AC 


109.5 


tta A D f ' A A TTA A 

H9 AB — C 9 A — H9 AC 


1 AA C 

109.5 


/" A 1 A f 1 (\ A XT -1 A 

0 1 A — C 1 OA — N 4 A 


122.4 (2) 


p. i a /" " 1 A A /~" 1 1 A 

OlA — CI OA — CllA 


122.4 (2) 


XT A A I A A p: 1 1 A 

N4A — C 1 OA — C 1 1 A 


115.2 (2) 


/~i 1 /" A /~i 1 1 A /"D 1 A 

C16A — CllA — C12A 


nor /i\ 

118.5 (2) 


C16A — CllA — C10A 


123.8 (2) 


p 1 1 A /" 1 1 A f " 1 A A 

C12A — CllA — CI OA 


linn /r\ \ 

117.7 (2) 


f~\ 1 A /" 1 1 A 1 1 A 

C13A — C12A — CllA 


1 A "7 /") \ 

120.7 (3) 


1 A 1 O A TT 1 O A 

C13A — C12A — H12A 


1 1 A t£ 

119.6 


Z" 1 1 1 A i~i 1 O A tti 1 » 

CllA — C12A — H12A 


1 1 A £L 

119.6 


p 1 y| A /" 1 ") A /" • 1 1 A 

C14A — C13A — C12A 


120.3 (2) 


p 1 a A /" 1 O A TT1 O T""> 

C14A — C13A — H13B 


119.8 


/~1 1 1 A /~D O A TT1 OT1 

C12A — C13A — H13B 


1 1 A O 

119.8 


Oz A — C 1 4 A — C 1 3 A 


125.0 (3) 


02 A — C 1 4 A — C 1 5 A 


115.9 (3) 


/~1 1 O A /~i 1 /I A /"< 1 C A 

C13A — C14A — C15A 


1 1 A ^ /^\ 

119.2 (2) 


C16A — C15A— C14A 


120.3 (3) 


C16A— C15A— H15B 


119.8 


C14A— C15A— H15B 


119.8 


C15A— C16A— CllA 


120.8 (2) 


C15A— C16A— H16B 


119.6 


CllA— C16A— H16B 


119.6 



f r) PIT) XT 1 T) 

Cob — Clb — JN IB 


1 1 O A f"l \ 

11 o.O (z) 


CIB — C2B — C3B 


119.2 (2) 


mn /~<^>t"> Tnn A 

C 1 B — C2B — H2B A 


1 1 A /I 

120.4 


C3B — C2B — H2BA 


1 OA /I 

120.4 


C4B — C3B — C2B 


1 OO A /") \ 

122.0 (3) 


C4B — C3B — H3BA 


119.0 


C2B — C3B — H3BA 


1 1 A A 

119.0 


/"'CD f " /I D /" ' -> T) 

C5b — C4B — C3b 


117.3 (2) 


pr n /^/i"D n on 

Cjo — C4J3 — CIod 


1 O A £ /*} \ 

120.6 (3) 


C3B — C4B — C18B 


122.0 (3) 


C4B — C5B — C6B 


121.5 (3) 


/"'/IT) pen TTC D A 

C4b — C5B — H5BA 


1 1 A 1 

119.3 


CoB — C5B — HjBA 


119.3 


C 1 B — CoB — C5B 


1 1 A A /") \ 

120.0 (3) 


f ' 1 D l~ ^ / T"l TT/"D A 

C 1 B — C6B — H6BA 


120.0 


/"'CD /" < /_ Tl TTzTD A 

C5B — CoB — HoBA 


1 1A A 

120.0 


MID P7D pon 

JNzB — C Id — CoB 


121.2 (2J 


N2B — C7B — CI 1 B 


111 C/' / 1 A\ 

121.56 (19) 


C8B — C7B — CI 1 B 


1 i -7 1 c / 1 T\ 

117.15 (17) 


N 3 B — C 8B — C7B 


1 1 C C /1\ 

115.5 (2) 


N 3 B — C 8B — C9B 


1 1 C A 

125.9 (2) 


/'Tn /^OD PAD 

C7B — C8B — C9B 


118.6 (2) 


/"'OD /^AD TTAD A 

C8B — C9B — H9BA 


109.5 


C ■• Q Y) r~< (\ T~> TTADD 

CoB — C9B — H9BB 


1 AA C 

109.5 


TTAD A f ' A D TTADD 

H9BA — C9B — H9BB 


1 AA C 

109.5 


Z" 1 OD f " AD T TAD P 

C8B — C9B — H9BC 


109.5 


TTAD A /" " (\ Tt TTAD/" 1 

H9BA — C9B — H9BC 


109.5 


TTADD f D TTrtnr 1 

H9BB — C9B — H9BC 


1 AA C 

109.5 


/"\ 1 o 1 AD XT/ID 

0 1 B — C 1 0B — N 4B 


IOO A ZO\ 

122.9 (2) 


/- \ i -p\ p -i AD 1 1 D 

OIB — C10B — CUB 


1 n 0 /1 \ 

122.3 (2) 


XT A D /" 1 AD /" 1 1 1 D 

N4B — CI 0B — CUB 


11/1 A /1\ 

114.9 (2) 


C16B — CUB — C12B 


110 1 /I \ 

118.2 (2) 


C16B — CI IB — C10B 


1 O A Z /OA 

124.5 (z) 


Z" 1 1 1 D P 1 1 D /" 1 AD 

C12B — CUB — CI 0B 


1 1 T O /1\ 

117.3 (2) 


p i ^> r-> p 1 ^\ -p\ p -i i r> 

C13B — C12B — CUB 


121.5 (2) 


z^nn r^inn tti^iti 

C13B — C12B — H12B 


lift 1 

119.3 


pi in ^J~i TT1 IT) 

CUB — C12B — H12B 


1 1 A 1 

119.3 


p 1 -\ r> p i ^> r-> p i a t~\ 

C12B — C13B — C14B 


1 1 A A 

119.9 (2) 


p 1 ^> I~"> (~ ' 1 O D TT1 T A 

C 1 2B — C 1 3B — H 1 3 A 


1 OA 1 

120.1 


run niin tut a 

C 1 4B — C 1 3 B — H 1 3 A 


1 OA 1 

120.1 


/ A ^> D pi /IT) p 1 CD 

U2B — C 1 4B — C 1 5B 


1 O /I T ZO\ 

124.3 (2) 


/ A T") P 1 /I D /" " 1 ") D 

02B — C 1 4B — C 1 3B 


116.0 (2) 


P 1 CD P 1 /ID P 1 "> D 

C15B — C14B — C13B 


1 1 A "7 /IN 

119.7 (2) 


C14B— C15B— C16B 


119.8 (2) 


C14B— C15B— H15A 


120.1 


C16B— C15B— H15A 


120.1 


CUB— C16B— C15B 


121.0(2) 


CUB— C16B— H16A 


119.5 


C15B— C16B— H16A 


119.5 
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02A— C17A— H17D 109.5 

02A— C17A— H17E 109.5 

H17D— C17A— H17E 109.5 

02A— C17A— H17F 109.5 

H17D— C17A— H17F 109.5 

H17E— C17A— H17F 109.5 

C4 A — C 1 8 A — H 1 8 A 109.5 

C4 A — C 1 8 A — H 1 8B 109.5 

H18A— C18A— H18B 109.5 

C4A— C18A— H18C 109.5 

H18A— C18A— H18C 109.5 

H18B— C18A— H18C 109.5 

CIA— N1A— N2A— C7A 171.1 (2) 

C8A — N3A — N4A — C10A -175.0(2) 

N2A— N 1 A— C 1 A— C2A 5 .0 (4) 

N2A— N 1 A— C 1 A— C6A - 1 74.0 (2) 

C6A— CIA— C2A— C3A 2.3 (4) 

N1A— CIA— C2A— C3A -176.7 (3) 

CIA— C2A— C3A— C4A 0.9 (4) 

C2A— C3A— C4A— C5A -3.1 (4) 

C2A— C3A— C4A— C 1 8 A 176.2 (3) 

C3A— C4A— C5A— C6A 2.3 (4) 

C 1 8 A — C4A — C5 A — C6A -177.0(3) 

C2A— CIA— C6A— C5A -3.1 (4) 

N1A— CIA— C6A— C5A 175.9 (3) 

C4A— C5A— C6A— CIA 0.8 (4) 

N1A— N2A— C7A— C8A 179.1 (2) 

N1A— N2A— C7A— C11A -2.0 (3) 

N4A— N3A— C8A— C7A -176.6 (2) 

N4A— N3A— C8A— C9A 3.0 (4) 

N2A— C7A— C8A— N3A 178.0 (2) 

C11A— C7A— C8A— N3A -0.9 (3) 

N2A— C7A— C8A— C9A "1-7(4) 

C11A— C7A— C8A— C9A 179.34 (19) 

N3 A — N4A — C 1 OA — 0 1 A 6.4(4) 

N3A — N4A — CI OA — C11A -174.4(2) 

01A— C10A— C11A— C16A 138.9(3) 

N4 A — C 1 OA — C 1 1 A — C 1 6 A -40.3(4) 

01A— C10A— C11A— C12A -39.5(4) 

N4A— C 1 OA— C 1 1 A— C 1 2A 1 4 1 .4 (2) 

C16A— C11A— C12A— C13A 2.1 (4) 

C10A— C11A— C12A— C13A -179.5(2) 

C11A— C12A— C13A— C14A -1.5 (4) 

C17A— 02A— C14A— C13A -10.8(4) 

C17A— 02A— C14A— C15A 169.2 (2) 

C12A— C13A— C14A— 02A 179.4 (3) 

C12A— C13A— C14A— C15A -0.7 (4) 

02A— C14A— C15A— C16A -177.8 (2) 



02B— C17B— H17A 109.5 

02B— C17B— H17B 109.5 

H17A— C17B— H17B 109.5 

02B— C17B— H17C 109.5 

H17A— C17B— H17C 109.5 

H17B— C17B— H17C 109.5 

C4B— C18B— H18D 109.5 

C4B— C18B— H18E 109.5 

H18D— C18B— H18E 109.5 

C4B— C18B— H18F 109.5 

H18D— C18B— H18F 109.5 

H18E— C18B— H18F 109.5 

C1B— NIB— N2B— C7B -177.4(2) 

C8B — N3B — N4B — C 1 OB -166.8 (2) 

N2B — N 1 B— C 1 B— C2B 8 . 8 (4) 

N2B— NIB— C1B— C6B -173.2 (2) 

C6B— C1B— C2B— C3B -0.2 (4) 

NIB— C1B— C2B— C3B 177.8 (3) 

C1B— C2B— C3B— C4B 0.3 (4) 

C2B— C3B— C4B— C5B -0.5 (4) 

C2B— C3B— C4B— C18B -179.3(3) 

C3B— C4B— C5B— C6B 0.7 (4) 

C18B— C4B— C5B— C6B 179.5 (3) 

C2B— C1B— C6B— C5B 0.4(4) 

NIB— C1B— C6B— C5B -177.7 (3) 

C4B— C5B— C6B— C1B -0.6(4) 

NIB— N2B— C7B— C8B -176.6 (2) 

NIB— N2B— C7B— CUB 0.9 (3) 

N4B— N3B— C8B— C7B -174.9(2) 

N4B— N3B— C8B— C9B 3.5 (4) 

N2B— C7B— C8B— N3B -179.5 (2) 

CUB— C7B— C8B— N3B 2.9 (3) 

N2B— C7B— C8B— C9B 2.0 (4) 

CUB— C7B— C8B— C9B -175.62 (19) 

N3B— N4B— CI OB— 01B 10.0 (4) 

N3B— N4B— C10B— CUB -170.6(2) 

01B— C10B— CUB— C16B -155.4(3) 

N4B— C10B— CUB— C16B 25.3(4) 

01B— C10B— CUB— C12B 20.7(4) 

N4B— C10B— CUB— C12B -158.7(2) 

C16B— CUB— C12B— C13B 0.6(4) 

C10B— CUB— C12B— C13B -175.7(3) 

CUB— C12B— C13B— C14B 0.8(4) 

C17B— 02B— C14B— C15B -1.1 (4) 

C17B— 02B— C14B— C13B 179.7 (3) 

C12B— C13B— C14B— 02B 177.3 (3) 

C12B— C13B— C14B— C15B -2.0(4) 

02B— C14B— C15B— C16B -177.5 (3) 
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C 1 3 A— C 1 4A— C 1 5 A— C 1 6A 


2.2 (4) 




C13B— C14B- 


-C15B- 


-C16B 


1.7(4) 


C 1 4 A— C 1 5 A— C 1 6 A— C 1 1 A 


-1.6(4) 




C12B— C11B- 


-C16B- 


-C15B 


-0.9 (4) 


C 1 2A— C 1 1 A— C 1 6A— C 1 5 A 


-0.6 (4) 




C10B— C11B- 


-C16B— C15B 


175.1 (3) 


C 1 OA— C 1 1 A— C 1 6A— C 1 5 A 


-178.9(2) 




C14B— C15B- 


-C16B- 


-CUB 


-0.3 (5) 


Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


H-A 




D-A 


D—R-A 


N4A — HIM— 015" 




0.86 (3) 


2.47 (3) 




3.309 (3) 


166 (3) 


NIB — H17V3— 025'' 




0.84 (3) 


2.44 (3) 




3.219(3) 


155 (3) 


C9A—R9ABOlB i 




0.96 


2.59 




3.289 (3) 


130 


C165— H16/4-OL4 




0.93 


2.49 




3.412(3) 


170 



Symmetry codes: (i)x+l,>>, z; (ii) -x+1/2, y+l/2, -z+1/2. 
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